Cortical and hippocampal EEG power spectra in animal models of schizophrenia produced with methamphetamine, cocaine, and phencyclidine.
Cortical and hippocampal EEGs in animal models of schizophrenia were compared to those obtained with psychotomimetics or antipsychotic agents by utilizing power spectral analysis. Models of positive schizophrenic symptoms were created with methamphetamine (MAP) and cocaine, and a model of both negative and positive symptoms was created with PCP. MAP caused a prolonged decrease in the cortical EEG power spectra, cocaine caused a marked decrease for a short time, and PCP produced no significant changes. In the hippocampal spectra, MAP induced a marked increase in the T2(6.0-7.9 Hz)/ T1(4.0-5.9 Hz) ratio, PCP caused a decrease of this ratio after an initial increase, and cocaine produced no significant change. (An increase in the T2/T1 ratio represents a shift of theta waves to higher frequencies.) Since apomorphine (a DA agonist) and MK-801 (an NMDA antagonist) caused the T2/T1 ratio to increase, positive schizophrenic symptoms caused by MAP may be related to the DA and NMDA systems. 3-PPP (a sigma agonist) caused biphasic changes similar to those induced by PCP. Haloperidol and chlorpromazine caused a decrease of the T2/T1 ratio. These results indicate that cortical and hippocampal EEG power spectra (especially the hippocampal T2/T1 ratio) can be used to characterize both qualitatively and quantitatively models of schizophrenia.